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(e) Measurement of the density of solids by the float method

(d) Measurement of the density of liquids by the Pycnometer
method and Mohr-Westphal balance

(e) Measurement of steam density by the Dumas-Winkler and v Meyer
(determinaticn of molecular weight) method

(£) Determination of concentration by lovwering the freezing point

(g) Determination of the molecular weight by increasing the boiling
point

(h) Measurements of solution heat of salt solution, neutralization
heat, and i1ce melting heat.

3. Students were informed one week 1in advance about the measurements they
vwere to do in the labecratory., Three kinds of measurements were done
silmultaneously, For instance, a, b, and ¢, ord, e, and f, ete,

Elght students worked individually on each measurement. If a student
did not understand sSome point mentioned in & lecture or in the text-
book, 2 teaching asaistant explained 1t to him at a consultstion before
the laboratory exercise, Students kept records of alil laboratory
measurements. They could work out the problems at home and hand in
the results of calculations two days after completion of the experi-
ment. Teaching assistants examined the students' notes on their
heasurements, and checked the correctness of their calculations; 1f

the problems did not contain more than a certain percentage of errors, ﬁ
the results were accepted., If the number of errors exceeded the
percentage limit, the student had to do the measurement again. Each
student was required to have at least 12 acceptable measurements in
two aemesters. While the experiments were 1n progress, studentsa

were quizzed by the teaching assistants. The students' work was
evaluated and grades according to a aumerical Ecale; 5 was excellent;
4, good; 3, average; 2, salisfactory; » uasatisfactory, Students
were graded on the bagis of their theoretical grasp of the subjent
and the practical results of their experiments, If they were sisk,
they were permitted to take special examinaticns later, Any damage
done to laboratory equlpment through the student 's neglect, ile,
breakage. etc, had to be paid ror by the student, 1Ir the student was
poor, especially if he wag of peasant or worker origin, he could

be excused from paying for the damage ,

4, The basie textbook used in the first year and throughout the four-
yery cowrse in Physical Chemistry was: FPizikai-Kemia Praktiloum
(rayaical Chemistry Handbook) by Dr Tivor ey-GUruz an3 Dr Janos
Proszt, fifth editisn, Budapest 1951, 500 PP, publishen hr the
Government Printing office.

5. During their second year, students took courses in other branchec -f
ghenlltry and continued courses in physicr. cheul stry 1n thedr
Yyear.

6. Third year chemistry students attended & course entitled "Fizikal s
Kemia"” - (Physical Chemistry) tive hours per week, This course was g
fiven by Dr Tibor Erdey-Gruz and tae taxtbook was Flzikal Kemia

Phyrical Chenistry) by Dr Tibor Erdeys-Gruz and Dr Gezs 3o ¥,
head ¢f the Fhysical Chemistry Institute of the Polytechnia:
Calversity in Bulapest. The textbook was printed in 1951 by the
Government Printing Office in PFudapest. In addition to the lecture,
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the students mat two hours weekly in groups of 20; this meeting
vas presided over by a teaching assistant, At the end of the
semester students were quizzed by the tedching assistants. The
first semester lasted from 8céptenbar . to 2p ertidr ; quizzes were
held during the semester and in January. The second semester ;
lasted from li-Remraxpy to 26 Méy>. Yearly final examinations were
held in June, Students were asked three questions at the vearly
éxeminailon which was given Dy the profsssor or inmstructor. The
result of the examination was noted in the student's boek with the
date, and the signature of the professor. If the student did not
appear for the final examinatien, he was "flunked”. Teac
assistants helped the students in preparations for the examination.

In their fourth year, chemistry studenis continued their werk in

the laboratory and completed 1t in two Somesters; eight houre per
week were spent in the Vaboratory. They attended lecturaes on
"Exercises in tue physical chemistry methods of measurements and
ctloulations”, 1In connection with this courae a two-hsur zeminar was
held each week. The leader of the laboratery work had te be at

least an assistant professer. In addition, four teaching assistants
were present in the laboratory to gulde and supervise the students.
The students kept notes on their measurements as they had the first
year.

The mest important problems were:
General Physical Chemistry Measurements:
(a) Measurement of the velocity of gas current; rheometer calibratien

(b) Maasurement of the velocity of the flow of 1iquids, Venturi
tube calidration

"(e) Measurement of the internal friction of gases
(d) Measurement of the internal frioctien of 1iquids by Ostweld

viscosimester

(e)-(2) Heasurement ef surface tensien:

(1) wWith stalsgmometer (drop formetion)
(2) on the basis of bubble pressure

(8)-{h) Measurement of bolling point tempsrature:

(1) Static method
{2) Cynamic method

(1) Theoretical datermination of tho constant of the vibresing
plate for viscosity meaiur ments

(3) Moasurement of equilibrium between a 1iguid and {ts vapor
(k) Measurement of the solubility of soiids

{1) Solubility of 1iquids in liquids

‘@) Solubility of gases in liguids

(n) Measurement of the aiffusion constant by the Oeholm method
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{¢) Keesurement of temperature of transformation

(p) Examinatien ef heat conductivity of gases |
(q) Adsorption of acetic acid on active charcoal .
(r) Chromatographic analysis

(8) Phase diagram determinatien

Electrochemical Measurements:

(t) Study of the Ohm Law

(u) Study ef the Paraday Law

(¥) Messurement of MEF of Daniell cell (Cu/CuSey/2z)

(w) Study of cencentration cell electremetive force and determini-
tion of coencentratien

(x) Determinatien ef the efficiency eof sharging of storage battery
(¥) Measurement of diuooiltion electrometive ferce

(z) Petentiometer titratien

(aa) Conductimeter titration

(bb) Measurement of dissociatien censtant frem conductivity

(co) Selubility of weak electrolytes

(4d) getorﬁmtion of the produot of selubility by electremetive
orce

(e») Measurement of trensport number by Hittsr? methsi
(££) Measurement of transpert number by limit of moving surfacs
{g8) Redex potential measurement

(hh) pH Jo;cumnt with hydrogen electrede (by automatic cempen-
sater :

(11) pH Neasurswent wvith hydrequinene eloctrede

(33} PH Measurement with indicater and buifer soivtisne

(kk) pH Measurement with indicater and rhetemster

(11) Cepper and nickel ssparatisn by gravimetrio methed

(mE) Msasureuent of internal resistance ef galvanic osll

(nn) Polmmuo analysis .

(ee) Massurement of dielestria nanstans sna deteraination of

dipele mements
(PP) Nesvurement of magaetic swsosptibility by :he Quincke method
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Equilibrium Mersurements and Reactlien Kinetics:
_‘_———————-“____“____

(qq) Determinatien of the equilibrium constant of water gas ructioh

(rr) Measurement of the speed of disintegration of H0, (hydz;osen
peroxide)

(s8) Measurement of the speed of saponificatien of ethylacetats

{tt) Determination ot Oxalic acid equivalent - quantitative factors
(uu) Measurement of Sugar cane inversion speed

Optical Measurements:

(vv) Determination of concentration ef optical retation

(_w') Measurement of index refraction with the Pulfrich refractomneter
(xx) Neasurement or concentraticn of immersion and Abbe refractemeter

(yy) Measurement of index refraction of fat and 0il with Wollny
refragtometer »

(zz) Recording ef abserption curve with grating spectroscope

F (aaa) Recora of abeorption curve with Pulfrich photometer :
_ Radioactive Measurements: l

(bbb) Alpha radiation axsminstien with alpha ray electroscope
(cco) Beta radiation with beta ray electroscope ‘
(ddd) Gamma rediation examination with gamma ray electroscope i

9. In order to receive eredit, students Lad to complete sutisfactorily |
at least 75-80 £ - . _ .. of the material, that is, they had to
cemplete at least 42-45 meacurements. If they fell below this nizimum
they ceuld wake it W 1n supplementary tests within a year. Evalua-
tien of the werk was done in ths same manrer a8 for first year
exercices, The textboek Pizikai-Kemia Praktilom, 1951, fifth editisn,
served as & guide for laboratory axoro!up. Organization ef labdors-
tory work was similar to that for the first Jear. Students wvere
netified at least twe waeks An advance of the problems to be selved
in leberatory exercises 80 that they would have tine for preparation;
they ceuld consult the instructors befers the exercises. all
measurements were done s Seneously in centrast to first year
laberatory xessuremsnts vhere only thrse kinds of neasuremants gere
deno at “he same time. The reasen fer this was that there was enly
one of the more expensive iastruments, and 45-50 students werked at
the same time, Ap there were soms 100 students yearly, they had te
work in two groups. One §reup worked on Wednesdayr and the other
on Thuradays.

10, Students of chemistry chese their field of specializstien in the third
yoar of their studies. About 4og #pecialized ia erganic chemistry,
20% in inerganic and antlytioai chemistry, 308 in physiocal chemistry
or general chemisiry, and 10% in colleid chemistry.
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11, Third and fourth year students, after selecting their field of

speclalization, attended 8pecial courses in their field as well agp
* the laboratory courses obligatory for all chemistry students, Upon

completion of these courses they spent 30 hours per week in special
laboratory work for one semester., For instance, if a student
specialized in inorganic analytical chemistry, he learned the special
analytical methods either in the third year {after successful comple-
tion of the second year laboratory exercises) or in the ninth
semester of his ztudies in chemistry,

12. According to the plan of instruction, general chemistry students
completed their phvsical chemistry exercises in the fourth year,
Students of physical chemistry did not complete their exercises
until the ninth semester, They were expected to conplete several
measurements in technical problems, ie, the determination of the speed
of vaporization. The students checked the literature avallable on
the methods generally used. critically axamined such methods, evaluated
"the advantages of each method, and pointed out the degree of accuracy.
Then he selected the most suitable method, and chose the hecessary
instruments, The Institute provided the necessary equipment; the
student tried it, and, if necessary, adjusted 1t until he was able to ‘
reproduce the standard given in the literature up to the maximum
&¢curacy., Thereupon, the student reported on his work, his criticism
of the methods, ressons for the selection of a particular method, and
the results of his measurements.

) 13. W¥Work in sdvanced laboratory was supervised by the professor, docent

e or an aspirant., At least once in the course of the semester, the
student gave an account of his work before the teaching staff. A
student could take the oral examinktion for the doctors degree only
after the completion of the laboratory work; in physical chemistry it
included an examination on the lactures given in the third year,
seminar, and laboratory measurement technique. The examinution was
glven by the professor, his dccent or adjunctus, ani lasted at least
h&lf an Lour, If the student did not psss the examination he was
allowed to try it twice more.

14, In his last year of study, after the student had passed his rigerosum
(recently @ state examination) bvefore & comnittee set up for the
purpose, and after registering for a Job, he received a notice from
& factery, research institute, or university to report for work. If
he had not accepted the position assigned to him, he would probably
have veen without work for months, An employee could not leave hisn
Job of his own free %w1ll; if he did so he would not get employment

. for at least six months, and, according to a regulation of January
1952, he could be sentenced to five years in prison, On the other
d he could be released with two weeks notice or transferred teo
another placs of work under the Jurisdiction of the ministry. !

15. Pirst year students preparing to teach chemistry and physics atiended
the same lectures and did the same laboratory exercises as the first
gsar chemistry s.udents. There were about 80 studenta enrolled in

his course. In two semesters thoy hed to have at “east eleven
laboratory measurements 8ccepted. Third year studeits in this categery
attended leatures given by the professor of physics. chemistry three
heurs per week for two semesters. The textbook used wes the same -=s
for chemistry students in chemistry, Fizikai Xemia. Conferences

fer students, in groaps of 2C, were held two hours per week under the
guidance of & teaching assisient. In addition there were consults-
tiens and several quizzes during the semester. At the end of esch
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Semester there was an oral examination given by the pProfessor,
associate professor, or assistant professor. The plan of the
examinatien and grading were the same aa for chemistry students,
Fourth year students preparing for the teaching profession in
chemistry and pPhysics worked in the rhysical chemistry laboratory
five hours per week and attended the course on the methods of
measurement in physical chemistry one hour per week. They selected,
from those exercises prsscribed for chemistry studentg the ones -
which ceuld be demonstrated in intermediate achoala (gymnasiaaz}.
The $sxibovk used was Fizikai Kemia Praktikum (Physical Chemistry
Handboek) 5th Edition, » by Dr T1bor ey-Gruz and Dr Janes
Proszt,
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